Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.002 Å; R factor = 0.030; wR factor = 0.085; data-to-parameter ratio = 10.0.
In the title hydrated salt, C 4 H 12 N 2 2+ Á2C 10 H 5 O 8 À Á2H 2 O, the piperazinediium cation, lying about an inversion center, adopts a chair conformation. The benzene ring of the anion makes dihedral angles of 25.17 (8) with the carboxylate group and angles of 8.50 (7), 20.07 (7) and 80.86 (8) with the three carboxylic acid groups. In the crystal, the cations, anions and water molecules are connected by O-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonds into double layers parallel to (110).
Related literature
For supramolecular architectures involving benzene-1,2,4,5-tetracarboxylic acid and its anions, see: Aghabozorg et al. 
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x; y; z À 1; (ii) x þ 1; y À 1; z; (iii) Àx þ 1; Ày; Àz þ 1; (iv) x; y; z þ 1; (v) Àx; Ày þ 1; Àz þ 1. 
Refinement
Refinement on F2 against ALL reflections. The weighted R-factor wR2 and goodness of fit S were based on F2 and conventional R-factors R were based on F, with F set to zero for negative F2. The threshold expression of F2 > 2sig(F2) was used only for calculating R factors(gt) etc. and was not relevant to the choice of reflections for refinement. R-factors based on F2 were statistically about twice as large as those based on F and R-factors based on ALL data will be even larger. Brandenburg, 2007) .
Figure 1
The view of the title compound showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 50% probability level. Crystal packing viewed along a axis. Hydrogen atoms are omitted for clarity.
Piperazine-1,4-diium bis(2,4,5-tricarboxybenzoate) dihydrate
Crystal data are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

